e continued high prevalence of allergic diseases in Western industrialized nations combined with the limited options for causal therapy make evidence-based primary prevention necessary. e recommendations last published in the S3-guideline on allergy prevention in 2009 have been revised and a consensus reached on the basis of an up-to-date systematic literature search.
ed. Recommendations on the following remain largely unaltered: full breastfeeding for 4 months as a means of allergy prevention (hypoallergenic infant formula in the case of infants at risk); avoidance of overweight; sh consumption (during pregnancy/lactation and in the introduction of solid foods for infants); vaccination according to the recommendations of the German Standing Committee on Vaccination (Ständige Imp ommission, STIKO); avoidance of air pollutants and tobacco exposure and avoidance of indoor conditions conducive to the development of mold. e assertion that a reduction in house-dust mite allergen content as a primary preventive measure is not recommended also remains unchanged. e introduction of solid foods into infant diet should not be delayed. In the case of children at risk cats should not be acquired as domestic pets. Keeping dogs is not associated with an increased risk of allergy. e updated guideline includes a new recommendation to consider the increased risk of asthma following delivery by cesarean section. Additional statements have been formulated on pre-and probiotic agents, psychosocial factors, medications, and various nutritional components.
Revising the guideline by using an extensive evidence base has resulted not only in an endorsement of the existing recommendations, but also in modi cations and in the addition of new recommendations. e updated guideline enables evidencebased and up-to-date recommendations to be made on allergy prevention.
Introduction
e prevalence of allergic diseases such as allergic asthma, hay fever, and atopic dermatitis has continued to rise in Western industrialized nations in recent years [1] . e reasons for this development and increase remain largely unknown. Since causal therapy approaches are limited, prevention assumes a particularly important role in addressing this upward trend [2] . With the support of the German Federal Ministry for Health and Social Insurance and under the auspices of the German Action Alliance for Allergy Prevention (Aktionsbündnis Allergieprävention, abap), the rst S3-guideline on allergy prevention was published in 2004 [3] and rst updated 5 years later [4] . A second revision has now been undertaken according to the methodology of evidence based consensus guidelines. e current guideline and the methodology on which it is based is presented here.
Methods
e methodology behind the revision of this guideline complies with national and international standards on the development of evidence based consensus guidelines [5] [6] [7] .
Objective e primary objective of the guideline is the prevention of the main atopic diseases: atopic dermatitis, allergic rhinoconjunctivitis, and (allergic) asthma. e guideline refers exclusively to measures of primary prevention and is based on the following Primary prevention includes the elimination or reduction of (partial) causes relevant to disease development, including modi cations to causal or predisposing environmental and occupational factors on the one hand, whilst increasing individual tolerance on the other. Although primary prevention is particularly e ective among at-risk groups (those with a genetic predisposition), it is directed in a limited form at the overall population and includes health promotion speci cally with regard to allergies.
The target group of secondary prevention includes individuals with early signs of disease (e.g., bronchial or nasal hyperreactivity in the case of proven sensitization), as well as sensitized but as yet asymptomatic individuals. The aim of secondary prevention is to prevent disease manifestation and symptom progression. Measures to this end include the avoidance of clinically relevant allergens and toxic/ irritant substances, counseling, and -in the case of early signs of disease -possibly also drug prophylaxis and speci c immunotherapy (Desensitization).
In line with this de nition, measures are subdivided in the recommendation algorithm according to genetically predisposed and non-predisposed individuals as appropriate. Studies on individuals already a ected by disease, including those that had the prevention of a second disease as their goal, have not been considered for the purposes of the updated guidelines.
Target population e target population comprises individuals, in particular children, both with and without genetic predisposition to atopic diseases. Genetically predisposed children (i.e., children at risk) are de ned as having at least one parent or sibling a ected by one of the atopic diseases mentioned here. us, in addition to the general population, also young families, couples planning a family, pregnant women, and individuals with a family history of allergy are included in the target population.
Area of health care
e guidelines are directed at medical and nonmedical professionals who are involved in the treatment of individuals de ned as the target population.
Target user group/addressees
Users and multipliers of the guideline include all medical and non-medical organizations and groups of individuals concerned with preventive measures and allergy prevention in particular. In addition to representatives of the relevant specialist, occupational, and patient organizations, physicians in all specialty groups, in particular pediatricians, dermatologists, otorhinolaryngologists, pneumologists, and allergists, as well as patients and self-help organizations, can be considered part of the target group.
Literature search for evidence
An electronic literature search was performed in the MEDLINE (Medical literature analysis and retrieval system online) and Cochrane databases for the time period between May 2008 and May 2013. ree categories of key terms were de ned for the search strategy: -e "disease" group: asthma, allergy, allergic, atopic, hay fever, dermatitis, eczema, rhinitis e "measures" group: prevention, risk factor, epidemiology e "study-type" group: randomized controlled trials, clinical trials, controlled study, case control study, cohort study, systematic review, meta-analysis. Terms within a group were linked using "or" and between groups using "and" (Tab. 1).
Studies in humans published in German or English were included. Studies targeted at non-allergic diseases, as well as treatment and drug studies, were excluded. Allergy AND Medi* AND Prevention Asthma AND Medi* AND Prevention 329 Cochrane Asthma 165 in "Cochrane Reviews" und 92 in "Other Reviews" "Other Reviews" Allergy 37 in "Cochrane Reviews" und 7 in "Other Reviews" "Other Reviews" Surveys of experts 70 References of overview articles 67 RCT, randomized controlled study Furthermore, the reference lists of recent overview articles were reviewed for relevant references and all members of the consensus group were requested to provide a list of relevant citations.
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In a rst screening step, the titles and abstracts of all citations retrieved were reviewed. Studies that did not have the speci ed atopic diseases as their primary objective were excluded, as were treatment and drug trials. In a second screening step, the remaining articles were obtained in full-text and their content reviewed for suitability.
Evidence analysis
In addition to assigning formal levels of evidence (1a-4) (Tab. 2), the studies were analyzed by means of critical appraisal of the applied methods according to pre-de ned criteria (e.g., sample size, chronological sequence between exposure and disease, consideration of other in uencing factors) and by completing the relevant extraction tables. is critical appraisal resulted in dichotomous estimations of each study's bias potential: high (-) or low (+). e overall body of evidence was put in tabular form according to subject areas, number of studies, study types, levels of evidence, and recommendation classes. In addition, evidence tables listing the number of studies retrieved and evaluated according to study type, main outcome (protective, no effect, risk factor), and methodological quality (+ high, -low) were created for each subject area (not shown here).
Draft guidelines
Based on the articles retrieved and evaluated, a dra proposal for the revised prevention guideline was drawn up at a preparatory meeting attended by C. Muche-Borowski (AWMF, evidence basing), M. Kopp (DGKJ), I. Reese (German Task force on Dietetics in Allergology), T. Werfel (DGAKI), and T. Schäfer (coordinator) and circulated among the guideline group. Suggestions on additions and revisions were discussed and, where appropriate, included.
Consensus
e consensus group consisted of all those persons who had collaborated on the preparation of and consensus process for the previous edition of the guideline. In addition, representatives of other specialist societies were proposed for inclusion in the consensus group. e recommendations were approved by the consensus group formed in this way. Each organization was allowed a maximum of two delegates with a joint voting right. e nominal group technique was chosen as the consensus process and requires all parties involved to be present at a meeting. e Pro-cess is strictly structured and can be broken down into the following steps: 1. Presentation of the statements on which consensus is sought.
Each participant writes comments and desired
points for discussion on the given statements.
e facilitator invites each participant in turn to
share their comments, and similar comments are recorded on a ip chart. 4. A vote is taken on each recorded point as to who wishes to discuss this particular point. 5. Topics are then ranked according to these votes. 6. Each member of the group comments in turn on the individual discussion points. 7. A er several rounds, the participants nally agree -either by voting or using a ranking system -on a particular formulation. 8. Steps 1-6 are repeated for each statement under discussion. e consensus meeting took place in January 2014 in Marburg/Lahn and Mr. PD Dr. H. Sitter (University of Marburg and AWMF) acted as facilitator.
Evidence levels for the consensus-based recommendations are expressed with the terms "proof" and "indications". is terminology is in line with the methods formulated by the German Institute for Quality and E ciency in Health Care (Institut für Qualität und Wirtscha lichkeit im Gesundheitswesen, IQWiG). Moreover, the "General methods 3.0" state, for example, the following: "As a rule, if the conclusion is drawn that 'proof' is available, it is required that a meta-analysis of studies shows a corresponding statistically signi cant e ect (with minor outcome-related uncertainty of results). If a meta-analysis is not feasible, at least 2 studies conducted independently of one another should be available that show minor outcome-related uncertainty of results and a statistically signi cant e ect, and whose results are not questioned by further comparable studies with su cient outcome-related | Table 2 Levels of evidence (Oxford Centre for Evidence-based Medicine, March 2009, www.cebm.net) 1a Systematic review of RCT 1b
Individual RCT 1c (All or none) 2a
Systematic review of cohort studies 2b
Individual cohort studies and poor-quality RCT 2c
("Outcomes" research; ecological studies) 3a
Systematic review of case-control studies 3b
Individual case-control studies 4
Case series (and poor-quality case-control or cohort studies) certainty of results ('consistency of results'). e two studies conducted independently of one another need not necessarily be of exactly identical design. Which deviations in design between studies are ac-ceptable depends on the research question posed.
Despite showing statistically signi cant e ects, as a rule a meta-analysis of studies with high outcomerelated uncertainty of results or results from individual studies can consequently at most provide indications of the e ects of an intervention. If, in exceptional cases, proof of the bene t of an intervention is inferred from one individual study, then speci c requirements apply to this study and its results". e consensus group assigned each recommendation with a recommendation class (A, B or 0), which is given in parentheses a er the recommendation in question. Recommendation classes were assigned in a formalized manner on the basis of levels of evidence ( Fig. 1) . However, the consensus process made provision for assigning alternative recommendation classes where justi ed. Subject areas for which no recommendations on prevention could be formulated were assigned an evidence level only.
Results
Using the search strategy described above, it was possible to retrieve 3,284 hits in the MEDLINE and Cochrane databases. In addition, articles found in the reference lists of review articles and recommended by members of the consensus group were included. By means of a two-step selection process, the rst according to title and abstract, the second according to full-text versions, 173 original articles were ultimately evaluated, of which 165 were included in the analysis. ese comprised one meta-analysis (MA), 15 systematic reviews (SR), 31 randomized controlled trials (RCT), 65 cohort studies (CS), 12 case-control studies (CC) and 41 cross-sectional studies (Fig. 2) . e overall body of evidence is shown in Tab. 3 according to subject area, number of studies, study types, levels of evidence, and recommendation classes.
e consensus-based recommendations on the primary prevention of asthma, hay fever, and atopic dermatitis apply to at-risk and not-at-risk individuals, unless explicitly stated or indicated otherwise, and are as follows:
Recommendations
With regard to nutrition, the consensus group unanimously supports the recommendations of the specialist societies and organizations (www. e-do. de, www.dge.de, www.dgkj.de) on the primary prevention of asthma, hay fever, and atopic dermatitis in terms of a balanced and varied diet in infants and young children, as well as in pregnant and breastfeeding women.
Breastfeeding
Breastfeeding has many bene ts, both for mother and child. Current data support the recommenda- open recommendations express an uncertain option ("can be considered/"can be dispensed with"). The introduction of solid foods and infant nutrition during the rst year of life e current recommendation in Germany to introduce solid foods to infants over the age of 4-months is reasonable given increasing nutritional requirements.
Recommendation level Description Syntax

Maternal nutrition during pregnancy and/or lactation
e introduction of solid foods should not be delayed as a means of allergy prevention. (A) ere is no evidence to suggest that dietary restriction in the form of avoiding potent food allergens in the rst year of life has a preventive effect. Such a measure is therefore not recommended. (B) ere is currently no reliable evidence that the introduction of potent food allergens during the rst 4 months of life has a preventive e ect.
ere is evidence that a child's consumption of sh during the rst year of life has a protective ef-| Table 3 Complete overview of evaluated studies according to number and study type, the evidence levels derived, and consensus-based levels of recommendation according to topic 
Body weight
ere is evidence that an increased body mass index (BMI) is positively associated with asthma. Excess weight/obesity in children should be avoided in order to better promote asthma prevention. (A)
Keeping pets
Restrictions on the keeping of pets are unnecessary among individuals not at increased risk of allergy.
In the case of at-risk children, the following applies: -Families at increased risk of allergy should avoid acquiring cats. -Keeping dogs is not associated with an increased risk of allergy. (B)
House dust mites
Speci c measures, e.g., dust mite allergen-proof mattress covers (encasings) to reduce exposure to house dust mites are not recommended as a means of primary prevention. (B)
Mold and dampness
Indoor conditions that promote the growth of mold (high humidity, insu cient ventilation) should be avoided. (B)
Exposure to tobacco smoke
Active and passive exposure to tobacco smoke increases the risk of allergy (in particular the risk of asthma) and should be avoided. is recommendation applies as early on as during pregnancy. (A)
Indoor air pollutants
ere is evidence that indoor air pollutants can increase the risk for atopic diseases, most notably asthma (volatile organic compounds, e.g., formaldehyde, can be emitted in particular by new furniture or during painting and renovation works).
Exposure to indoor air pollutants should be kept to a minimum. (B)
Motor vehicle emissions
Exposure to nitrogen oxides and particulate matter (PM 2.5) is associated with an increased risk of allergy, particularly asthma.
Exposure to motor vehicle emissions should be kept to a minimum. (B)
Vaccinations
ere is no evidence that vaccinations increase the risk of allergy, but rather that they reduce allergy risk.
Vaccination according to STIKO recommendations is recommended for all children, including atrisk children. (A)
Caesarean section
ere is evidence that infants delivered by caesarean section have an increased risk of allergy.
is should be taken into consideration when selecting the mode of birth, provided caesarean section is not medically indicated. (B)
Statements
Whilst statements were adopted for the following subject areas (evidence levels given in parentheses), no recommendations were made.
E ects of probiotics:
As yet, probiotics have only been shown to have a preventive e ect on atopic dermatitis. Due to the heterogeneity of bacterial strains and study designs, it is not possible to make recommendations on speci c preparations, forms of application, or duration and time of use (1a-2b).
E ects of prebiotics:
As yet, prebiotics have only been shown to have a preventive e ect on atopic dermatitis. Due to the small number and heterogeneity of studies, no recommendations can be made. (1b-2b)
Nutrition in general and vitamin D:
ere is evidence that the consumption of fruit and vegetables (a so-called Mediterranean diet), Ω-3-fatty acids (FA) (or a good Ω3:Ω6 ratio), and milk fat has a preventive e ect on atopic diseases.
Recent studies have produced con icting results with regard to the relevance of vitamin D in the development of allergic diseases.
On the whole, there is currently insu cient data to permit the formulation of recommendations. (1b-3b)
Non-speci c immune modulation:
ere is evidence that early non-speci c immune stimulation has a protective e ect against allergic diseases. Examples include growing up on a farm, attending a nursery before the age of 2 years, and having a large number of older siblings. (2b-3b) Pharmaceutical drugs: e link described between the use of antibiotics, paracetamol or acetaminophen and atopic diseases cannot be reliably interpreted due to potential confounding factors. As yet, no causal link has been found between the use of these pharmaceutical drugs and the development of atopic diseases. (2a-3b) Psychosocial factors: ere is evidence that adverse psychosocial factors (e.g., stressful life events) during pregnancy and childhood can contribute to the onset of atopic disease. (2b)
Discussion
e updated S3-guideline on allergy prevention continues to endorse many of the existing recommendations, revises other recommendations, and adopts a number of new recommendations and statements.
Recent studies provide further support for the recommendations on breastfeeding, the keeping of pets, mold and dampness, as well as on exposure to toxic substances.
Modi ed or newly adopted recommendations are discussed below.
In light of the current literature, intensive discussion took place with regard to dietary recommendations. ese exist in Germany in the form of the general recommendations of the DGKJ [8] and the "Young Families' Network" (Netzwerk Junge Familie) [9] . According to these recommendations, breastfeeding represents the preferred and natural form of nutrition for infants. Furthermore, these guidelines recommend exclusive breastfeeding (i.e., no supplementary feeding) until the age of 4-6 months and also specify that breastfeeding can and should be continued even a er the introduction of solid foods. e preventive e ects of breastfeeding on allergic diseases continue to be reported. Overall, however, these e ects tend to wane. ere is no evidence base to support the notion that long-term, and in particular exclusive, breastfeeding strengthens these preventive e ects in terms of allergy prevention [10, 11] . Numerous studies indicate a link between the introduction of solid foods from the age of 4 months and better tolerance development. Correspondingly, there is evidence that extended exclusive breastfeeding may be associated with an increased risk of allergies [12, 13] . Naturally, results on breastfeeding are derived from observational studies. Methodological bias, e.g., due to reverse causality, requires scrutiny here. In the future, parental predisposition will need to be considered in a more di erentiated light, since German investigations indicate that extended breastfeeding increases a child's risk of allergy particularly in those cases where the mother is herself a ected by allergies.
However, current data continue to support the recommendation that breastfeeding should be continued up to the age of 4 months, in line with the World Health Organization's (WHO) de nition of "predominant breastfeeding." Emphasis was also put on the fact that breastfeeding is bene cial for both mother and child in general [14] . e use of hydrolysate formula as a substitute for breast milk in cases where at-risk infants are not or only partly breastfed, continues to be recommended up to the age of 4 months. It should be noted here that a number of the infant formulas tested in studies are no longer available on the German market [15] . e body of evidence and extent of reported effects vary for the preparations tested in Germany: Beba HA (Nestle, Vevey, Switzerland), Hipp HA (Hipp, Pfa enhofen, Germany), Nutramigen (Mead Johnson, Diezenbach, Germany) and Nutrilon Premium (Nutricia/Numico, Zoetermeer, e Netherlands). Evidence of a preventive e ect conferred by soy-based infant formulas is still lacking. Moreover, health concerns exist in this regard [16, 17] and have recently been the subject of discussion [18] . e recommendation that soy-based infant formula is not suitable as a means of allergy prevention remains unchanged.
As previously, the guideline continues to recommend a balanced and varied diet during pregnancy and lactation. A statement takes into account the observations that the consumption of fruit and vegetables (a so-called Mediterranean diet), long-chain Ω3 FA, a good ratio of Ω-3 to Ω-6 FA, and milk fat is associated with a lower prevalence of allergy [19] [20] [21] [22] . e consumption of fruit and vegetables is considered bene cial due to the intake of antioxidants as well as prebiotic nutritional components. ese latter possibly play a bene cial role in the development of complex intestinal micro ora, which in turn has a positive e ect on the development of oral tolerance [23] . e intake of Ω-3 FA, in particular long-chain Ω-3 polyunsaturated fatty acids [PUFA: eicosapentaenoic acid (EPA)/docosahexaenoic acid (DHA)] apparently causes an altered immune response associated with a protective e ect against allergies [24, 25] . e trans-fatty acids typical of ruminants are considered primarily responsible for this protective e ect of milk fat [26] [27] [28] .
ere are numerous health concerns with regard to the trans-fatty acid esters formed during the industrial hydrogenation process and a threshold value for babyfood and olive oil has been set on an EU level [29] . Whilst data from individual controlled interventional studies supports the consumption of Ω-3 FA, the positive e ects of fruit, vegetable, and milk fat have only been reported in observational studies. No recommendation was made on this topic. e existing recommendation that no prophylactic dietary restrictions (i.e., avoidance of potent food allergens) should be undertaken, but that sh should be incorporated in the maternal diet during pregnancy and lactation as a means of allergy prevention has been retained on the basis of additional evidence supporting both statements [30, 31] . Naturally, recommendations on sh consumption do not apply to individuals with known or suspected sh intolerance.
From a physiological and nutritional perspective, the current German recommendation to introduce solid foods between the age of 4 and 6 months is reasonable on the basis of rising nutritional requirements [32] . In this context, the reader is additionally referred to the recommendations of the DGKJ (www.dgkj.de) and the German Young Families' Network (www.gesund-ins-leben.de). Delaying the introduction of solid foods beyond the age of 4 months as a means of allergy prevention confers no added bene t. ere is no evidence that prophylactic avoidance of potent food allergens during the rst year of life has a preventive e ect. However, there is also no reliable evidence that the deliberate introduction of potent food allergens before the age of 4 months has a protective e ect [33] .
Since there is yet further evidence that early sh consumption has a protective e ect [34] [35] [36] , the recommendation to introduce sh in solid foods has been retained in the guidelines.
Evidence points to a lower prevalence of allergies among infants and young children receiving a Mediterranean diet containing Ω-3 FA, a good ratio of Ω-3/Ω-6 FA, and milk fat respectively in their diet [22, 37] .
Study results on vitamin D levels or vitamin D supplementation and allergic diseases are con icting. Indeed, one German investigation showed a higher prevalence of dermatitis in the case of high vitamin D levels [38] . erefore, the current data were considered insu cient to adopt any recommendations. e use of probiotics as a means of allergy prevention remains a controversial topic in Germany. For this reason, only a statement has been adopted on this topic. Although recent meta-analyses show a signi cant reduction of 21% in the risk of dermatitis [39, 40] , considerable di erences were seen between the preparations/bacterial strains used. e most recent studies in particular show a consistent preventive e ect. is considerable preventive e ect is limited to atopic dermatitis. However, this also applies to, e.g., the use of hydrolyzed foods and can most likely be explained by the fact that only dermatitis reaches a su cient prevalence in this age group for e ects to be regarded as signi cant. Indeed, it has not been possible as yet to reproduce this e ect in Germany. e fact that study designs in terms of bacterial strains used, the quantities administered, and the time point and duration of use vary makes the formulation of a concrete recommendation challenging. Strati ed analyses suggest that use during pregnancy has a greater e ect compared with postnatally, but also that duration, quantity, and number or type of bacterial strains produce no di erences in e ect. e current Cochrane review reports that prebiotics produce a signi cant reduction of 32 % in the risk of atopic dermatitis [41] . However, with only four studies evaluated, the evidence base is relatively weak and the results of single studies are heterogenous. erefore, whilst this observation has been included in a statement, no recommendation has been adopted.
Current data continue to support the recommendation that overweight/obesity should be avoided in children as a means of allergy prevention. Negative e ects are described primarily in relation to asthma, and a recent meta-analysis describes asthma risk as being higher among overweight boys compared with girls [42] . Avoiding overweight even in early childhood is of crucial importance.
Current data on the keeping of household pets support existing recommendations to a large extent. As such, no restrictions are recommended for children not at risk. Results on the keeping of dogs and cats di er. According to recent meta-analyses, keeping dogs is associated with a signi cant reduction of 28% in the risk of atopic dermatitis and a nonsigni cant reduction of 23% in the risk of asthma [43, 44] . According to the same meta-analyses -in the case of heterogeneous single studies -keeping cats is not associated with either an increased or a reduced risk of atopic diseases. However, individual studies indicate that keeping cats produces a signi cantly increased risk of dermatitis among at-risk children with, e.g., a laggrin loss-of-function mutation [45] . A restrictive recommendation for at-risk children has been retained in the guidelines accordingly, whereby the recommendations are formulated in a more concrete and user-oriented manner.
us, the guidelines recommend that cats should not be acquired in the case of at-risk children. However, since study results are on the whole con icting, the guidelines make no recommendation to remove cats already kept in homes.
is decision should be taken on a case-by-case basis.
Little has changed in the study data on reducing house dust mite allergen levels as an individual measure of primary prevention. According to a 2009 Cochrane review summarizing three interventional cohort studies, this measure confers no preventive e ect [46] . Accordingly, the guidelines state that primary prevention of this kind cannot be rec-ommended. is does not apply to measures of secondary and tertiary prevention, for which there is good evidence of e cacy.
Current data continue to support the existing recommendations relating to the e ects of in-and outdoor air pollutants, including exposure to tobacco smoke, [47, 48] . e recommendations have merely been modi ed to comply with AWMF language use in recommendations. e guideline also retains the existing recommendation on vaccination. e statement on the bene cial e ects of nonspeci c immune stimulation in early childhood has also been largely retained. Any reference to the parasitic worm infections also associated with a lower prevalence of allergy has been eliminated on the grounds of poor practicability. A recent metaanalysis con rms a signi cant reduction of around 30% in the risk of asthma symptoms as a result of exposure to a farming environment in childhood [49] . According to the results of the Protection against allergy: study in rural environments (PAS-TURE) study, the risk of childhood dermatitis sinks as the number of animal types with which the mother had contact during pregnancy rises [50] . A study on the prophylactic use of bacterial lysates showed no e ect on the primary endpoint. However, a signi cant reduction in dermatitis risk was seen in the subgroup of children with one atopic parent [51] .
A new recommendation on caesarean section has been adopted in the guidelines. It takes into account the body of evidence indicating an increased risk particularly of asthma in children delivered by caesarean section [52, 53] . e lack of immune system stimulation caused by exposure to bacteria in the natural birth canal, for example, is discussed as a possible causal mechanism. Other immunological phenotypes have been observed in line with this in children delivered by caesarean section [54] . Changes in lung and liver function, as well as in stress behavior in these children have been described. Given that currently approximately every third infant in Germany is delivered by caesarean section, this fact should be considered when selecting a mode of birth.
Numerous studies suggest a link between pharmaceutical drug use (in particular antibiotics and paracetamol) and atopic diseases. However, these results should be interpreted with caution due to potential reverse causality. Subgroup analysis of studies that were able to minimize reverse causality indicates that a signi cant link was no longer visible in those particular studies [55] . Accordingly, the statement points out that evidence of a causal link between the use of the above-mentioned medications and the development of atopic disease is lacking to date.
A new statement on psychosocial factors has been adopted. A growing number of studies indicate that experiencing stressful life events (e.g., parental separation, death of a parent, etc.), either during pregnancy or in early childhood, increases the risk of subsequent atopic diseases [56] . Early therapeutic counseling could represent a preventive approach in these children.
With 165 individual publications considered and evaluated, the body of evidence supporting the present guideline revision can be considered extensive. At the same time, guidelines on prevention possess particular methodological features that make them distinct from treatment guidelines in particular. Not only are multiple objective criteria -such as asthma, allergic rhinitis, and atopic dermatitis -investigated, but also multiple in uencing factors need to be considered. Restricting the evidence base 
Fish is recommended during pregnancy/nursing and as a solid food
There is no general (restrictive) diet for mother and child as a means of allergy prevention
Keeping pets
Avoidance of indoor conditions conducive to mold (German Federal Environmental Agency guideline)
Avoidance of active and passive exposure to tobacco smoke (already during pregnancy)
Minimization of exposure to indoor and outdoor air pollutants
Consider the increased allergy risk in the case of caesarean section to one particular study type (e.g., RCT) is impossible, since many of the prevention measures being investigated are not suited to investigation in a randomized trial (e.g., breastfeeding, smoking). erefore, cohorts and case-control studies need to be included and recommendations on prevention indirectly derived from the associations described there. S3 guidelines (guidelines at the highest level of development) must satisfy, among other things, the following ve requirements: 1. Logic: "Clinical practice guidelines," by means of logical analysis, should re ect the decision-making and action-taking processes that result in the resolution of a speci c problem (clinical algorithm) [57] . Although this requirement is aimed more at treatment guidelines, recommendations on prevention have been implemented in an algorithm di erentiated on the basis of at-risk and not-at-risk children (Fig. 3 ).
Vaccination according to German Permanent Vaccination Commission recommendations
Yes No
At-risk individual
Consensus: Formal consensus procedures should
avoid any lack of transparency or distortion of the adopted recommendations as a result of group dynamics or di erences between participants in terms of status, personality, political beliefs, ornancial interests. erefore, the involvement of all potential users of the guidelines is crucial to their feasibility (acceptance and practical application) [58] . A formal consensus process (nominal group process) took place involving the members of the consensus group together with representatives from patient organizations and an external facilitator. e advantages of a nominal group process compared with, e.g., the Delphi method include more group dynamics, better group interaction, a greater sense of ownership, and more opportunities for clari cation. Disadvantages include the fact that contributions are less anonymous, the process can be very timeconsuming, and participants generally have only one opportunity to o er feedback. 3. "Evidence-based medicine" addresses the problem 3. "Evidence-based medicine" addresses the problem 3.
of methodological perspective versus clinical relevance. e basis for the adopted recommendations was formed according to the criteria of evidence-based medicine using a systematic literature search and methodological critical analysis. 4. Decision analysis is the analysis of the expected bene t in relation to the costs involved. It is a quantitative comparison of the alternative procedures available [59] . Also from an economic perspective, it is to be assumed that the expected bene t of the recommended measures is always greater than the costs produced. In individual cases, e.g., smoking cessation, compliance with the prevention recommendation results in a win-win situation (cost of smoking saved plus cost of treatment saved). e use of hypoallergenic infant for-mula produces one-o costs of around € 400 in a 6-month period; in contrast, asthma treatment in Germany costs on average more than € 650/year per patient. A cost-e ectiveness analysis used in the German Infant Nutritional Intervention (GINI) study on infant formulas classi ed all preparations as cost-e ective [60] . With an average saving of € 478, the extensively hydrolyzed casein-based formula performed best in "intention to treat" analyses for atopic dermatitis. Partially and extensively hydrolyzed whey formulas also proved cost-e ective with savings of € 430 and € 42, respectively. 5. Outcome analysis describes the appraisal of the overall outcome achieved by a combination of diagnostic and therapeutic steps. is includes health status as objectively recorded by the physician (e.g., mortality, complication rates) and quality of life as assessed by the patient. Qualitatively empirical processes are required to determine which objective criteria are truly suited to proving the e ectiveness of a procedure in clinical routine (analysis of clinical relevance from the perspective of the physician and the patient) [59] . e outcome analysis of the present prevention guideline describes di erent concepts to those mentioned above. Outcomes represent, e.g., the access and knowledge of the existence and content of the guideline that can be determined by surveying members of the specialist societies. e now-completed initial survey on the level of knowledge on allergies in the general population forms part of the outcome analysis. Following implementation, it will be possible to measure corresponding modi cations in the level of knowledge. e clinically relevant objective criterion lies in the expected reduction in incidence.
Dissemination and implementation
e guidelines will be published in the national specialist journals of participating societies and organizations, as well as on the Internet. Information lea ets will also be available for laypersons and medical professionals. 
Participating specialist societies
